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PROBLEM TO BE SOLVED: To provide an optical structure 
which enables homogeneous incident on an optical boundary 
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SOLUTION: This optical structure converts incident luminous 
flux into projection luminous flux having light which is linearly 
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combination of a raster consisting of 1/2-wavelength plates 
(41, 42, and 4i), a stress birefringent 1/4-wavelength plate 420 
which is compressed and stressed radially, and a circular 
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device has this structure arranged preferably at its lighting part 
It is important that the structure is behind all asymmetrical 
elements or polarizing elements. 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Optical structure which the polarization direction of incoming beams is not chosen but is 
characterized by rotating in the optical structure changed into the injection flux of light with the light by 
which the linearly polarized light was mostly carried out to radial in incoming beams on the whole cross 
section. 

[Claim 2] In the optical structure changed into the injection flux of light with the light by which the linearly 
polarized light was mostly carried out to radial in incoming beams on the whole cross section the optical 
structure The linearly polarized light incoming beams which have an optical axis (A) and the polarization 
direction (?) are used. It has the raster structure, segment structure, or facet structure which consists of five 
or more half- wave plates (41 42;4i). And the priority direction (21 22;2i) of optical structure The 
polarization direction of the linearly polarized light which each half-wave plate (41 42;4i) penetrated Optical 
structure which alignment is carried out, respectively so that it may be made to deviate in the radius (3 1 
32;3i) direction which faces to a half-wave plate, an intersection, and an optical axis (A), and the 
polarization direction of incoming beams is not chosen but is characterized by rotating. 
[Claim 3] In the optical structure changed into the injection flux of light with the light by which the linearly 
polarized light was mostly carried out to radial in incoming beams on the whole cross section the optical 
structure The linearly polarized light incoming beams which have an optical axis (A) and the polarization 
direction (P) are used. It has the raster structure, segment structure, or facet structure which consists of five 
or more half- wave plates (41 42;4i). And the priority direction (21 22;2i) of the structure The polarization 
direction of the linearly polarized light which each half-wave plate (41 42;4i) penetrated Alignment is 
carried out, respectively so that it may be made to deviate in the radius (31 32;3i) direction which faces to a 
half-wave plate, an intersection, and an optical axis (A). The reflective polarizer which has the plane of 
polarization (21*) which takes the configuration of cone external surface or truncated-cone external surface 
is prepared. And a half-wave plate (5i) is optical structure characterized by having the optical structure 
which it is arranged in the optical path of light reflected with a reflective polarizer, and the polarization 
direction of incoming beams is not chosen, but is characterized by rotating. 

[Claim 4] It is the optical structure which the polarization direction of incoming beams is not chosen in the 
optical structure changed into the injection flux of light with the light by which the linearly polarized light 
was mostly carried out to radial in incoming beams on the whole cross section, but rotates, and is 
characterized by optical structure consist of a stress double refi*action quarter wavelength plate ( 420) which 
has received radius direct pressure shrinkage stress, and a 45 degree rotor plate ( 430) of circle 
birefi-ingences. 

[Claim 5] Optical structure according to claim 4 characterized by arranging the usual quarter wavelength 
plate (410) ahead, and being able to use the light by which the linearly polarized light was carried out. 
[Claim 6] Optical structure according to claim 1 characterized by annular opening lighting. 
[Claim 7] The micro lithography projection aligner which includes radiation polarization to an optical axis 
on the flux of light cross section of a symmetry-of-revolution form in the flat surface of an illumination-light 
study system. 

[Claim 8] It is the micro lithography projection aligner which incoming beams are not chosen in a micro 
lithography projection aligner including the radiation polarization rotation optical structure changed into the 
injection flux of light with the light by which the linearly polarized light was mostly carried out to radial in 
incoming beams on the whole cross section, but is characterized by rotating. 

[Claim 9] In the flat surface of illumination-light study type, radiation polarization is included to an optical 
axis on the flux of light cross section of a symmetry-of-revolution form. In the micro lithography projection 
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aligner which includes further the radiation polarization rotation optical structure changed into the injection 
flux of light with the light by which the linearly polarized light was mostly carried out to radial in incoming 
beams on the whole cross section It is the micro lithography projection aligner which the polarization 
direction of incoming beams is not chosen, but rotates, and is characterized by arranging radiation 
polarization rotation optical structure (55) between the light source (51) and a reticle (58). 
[Claim 10] In the flat surface of an illumination-light study system, radiation polarization is included to an 
optical axis on the flux of light cross section of a symmetry-of-revolution form. In the micro lithography 
projection aligner which includes further the radiation polarization rotation optical structure changed into 
the injection flux of light with the light by which the linearly polarized light was mostly carried out to radial 
in incoming beams on the whole cross section The polarization direction of incoming beams is not chosen, 
rotate it and radiation polarization rotation optical structure (107) is seen to the flow direction of light. The 
micro lithography projection aligner characterized by being especially arranged behind the last turn mirror 
(103a) to an optical axis behind the polarizing element of the last which is not symmetrical. 
[Claim 11] It is the micro lithography projection aligner according to claim 9 characterized by being 
combined with radiation polarization rotation optical structure according to claim 2 so that the honeycomb 
capacitor (56) may be formed in the lighting part and, as for a honeycomb capacitor, each honeycomb 
element of a honeycomb capacitor (56) may correspond to one facet of optical structure. 
[Claim 12] Radiation polarization rotation optical structure is a micro lithography projection aligner 
according to claim 8 characterized by being arranged in a coUimation optical path. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical structure of changing incoming beams into the 
injection flux of light of the light by which the linearly polarized light was mostly carried out to radial on the 
whole cross section. 
[0002] 

[Description of the Prior Art] In order to attain the highest resolution in the micro lithography method, it is 
indispensable to form a projection aligner with very large numerical aperture. Since loss of light not only 
takes place by reflection by the outside resist boundary layer, but there is reflection on the both sides of the 
boundary layer of a resist and a wafer, and the boundary layer of a resist and air and light moves to the side 
when light accomplishes a very large include angle and carries out incidence to a resist layer, resolution 
deteriorates (formation of a stationary wave). 

[0003] In this case, a Fresnel reflection angle is decided by the include angle which the polarization 
direction and a plane of reflection accomplish. Reflection disappears about the light which constitutes and 
carries out incidence of the Brewster's angle with the electric field rocked to an incidence flat surface and 
parallel. That is, when such, while the incidence to a resist becomes the optimal, a stationary wave is 
controlled to the maximum extent. 

[0004] However, about the light by which the linearly polarized light was generally carried out to the one 
direction, a failure occurs as indicated the Europe patent 0602923ANo. 1 and in No. 0608572A2. According 
to these two patents, before the incidence to a resist, the circular polarization of light is generated as 
unpolarized light and an equivalent. Although homogeneity is acquired over the whole image, since the part 
of the light by which perpendicular polarization is carried out locally is reflected strongly by this, it is 
unavoidable that loss of effectiveness takes place. 

[0005] As a measure replaced with this, by the Europe patent No. 0602923, it has proposed specifying the 
sense to an one direction to the sense of the pattern which should carry out image formation of the light by 
which the linearly polarized light was carried out generally as already known also fi*om the German patent 
public presentation official report No. 1572195. the osmosis by the multiple echo — criticality ~ it happens 
to the longitudinal direction of structure instead of the direction of resolution. However, the reflection in 
incident effectiveness, i.e., resist fi:*ont face, is not homogeneous. 

[0006] The semantics which the operation which polarization exerts on reflection in a resist layer, and a 
Fresnel coefficient have is explained about the approach of measuring the thickness of a thin film in U.S. 
Pat. No. 4,899,055. 

[0007] From U.S. Pat. No. 5,365,371, in order to prevent the failure at the time of the image formation in the 
resist by the stationary wave in a resist, introducing the approach of carrying out the linearly polarized light 
of the light to radial is known. There are two polarizing elements shown here. Using for the 1st the radiation 
polarizing filter assembled fi-om the forward cone and the negative cone at the time of transparency, based 
on the Fresnel's formulas in connection with reflection, a filter generates radiation polarization. It is not 
shown about whether perfect polarization of the transmitted light is made into which **, and it can realize. 
Furthermore, in a specification and the 3rd term of the range of an application for patent, it is required that it 
should have the refi*active index firom which two components differ. However, since the transmitted part 
must be made refi-acted, the light cannot be passed straightly. In the claim of continuation U.S. Pat. No. 
5,436,761, the attached conditions about a refractive index with the same claim are not shown in part, 
furthermore, a claim — the 4th term is also shown the plate which has two or more segments which consist 
of the polarizing filter foil which was able to set the sense to radial as already known also fi"om U.S. Pat. No. 
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4,286,843 (drawing 19 and the 9th column of a specification, the 60-68th line). 

[0008] Both polarizers are polarizing filters. That is, loss of light becomes large, and in those polarizing 
filters, since there is a possibility that strength may cause injection of a very uneven light over the whole 
cross section of the injection flux of light, it is suitable only for the incident light beam of unpolarized light 
or the circular polarization of light. In the example of drawing 1 , the turn mirror 17 of the flux of light 
which will generate partial polarization inevitably, therefore is injected fi*om a polarizer 21 is heterogeneous. 
Moreover, U.S. Pat. No. 5,365,371 is only shown that the radiation polarizer is located in the pupil flat 
surface of a projection objective lens, and is asked for the patent. If a radiation polarizer is located in an 
objective lens, since the tolerance of the narrowest range for acquiring the optimal image quality must be 
observed strictly, a problem is produced. 
[0009] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the optical structure the 
homogeneous incidence to an optical interface being suppressed few, and being made possible with big 
opening, and effectiveness of the injection flux of light and homogeneity being made [ incidence ] the 
optimal in loss or the scattered light. The failure at the time of image formation or the complexity of 
structure should be stopped to the minimum, and the projection aligner which can make the most of a 
radiation linearly polarized light child's advantage should be offered. 
[0010] 

[Means for Solving the Problem] This technical problem rotates the polarization direction of incoming 
beams, and is solved by radiation polarization rotation optical structure given in the 1st term of the range of 
the application for patent characterized by not choosing it. The advantageous embodiment which presents 
generating by variously different mode of desired polarization distribution is the object of the 2nd term of 
the range to the 5th term of an appHcation for patent. That is, it has the raster structure, segment structure, or 
facet structure which an optical axis and the linearly polarized light incoming beams which have the 
polarization direction are used for the optical structure, and consists of five or more half-wave plates, and 
alignment of the priority direction of optical structure is carried out, respectively so that the polarization 
direction of the linearly polarized light which each half-wave plate penetrated may be deflected in the radius 
direction which faces to a half-wave plate, an intersection, and an optical axis. Furthermore, the reflective 
polarizer which has the plane of polarization (2V) to which optical structure takes the configuration of cone 
external surface or truncated-cone external surface is prepared, and, as for a half-wave plate (5i), it is 
desirable to be arranged in the optical path of light reflected with a reflective polarizer. [001 1] Since the 
deer right and left of the reflection factor are not carried out very only by polarization in annular opening 
lighting and the incidence of the light in a small include angle is controlled, the 6th term of the range of an 
application for patent is especially desirable. The 7th term of the range of the application for patent about 
the nest to the micro lithography projection aligner of radiation polarization optical structure is very 
important. 

[0012] In this equipment that uses the capacity of optical system completely, since not only the reflection by 
the resist but reflection with all the lenses arranged after the polarizing element decreases uniformly, the 
homogeneity of the incidence of the light to a resist layer and effectiveness are improvable. To the light 
which carries out incidence at a big include angle (to a Brewster's angle), when the intensity of light is the 
smallest (descent with an edge), the effectiveness becomes the most powerful. It is homogenizing and the 
failure of the resolution by the scattered light which happens also by the boundary layer of a resist and a 
wafer is decreasing. 

[0013] If the part which an optical path begins as much as possible has arrangement, since the failure by the 
bireft-ingence in all the lenses that follow will be suppressed to the minimum and it will be made the 
symmetry, it is advantageous. Therefore, it is especially advantageous if the polarizing filter the inside of an 
illumination-light study system or other than a desirable polarization rotation component is already 
arranged. 

[0014] a claim — the 8th term — a claim — it has shown that a polarization rotation component given in the 
6th term is arranged in the location of the arbitration in a projection exposure system fi-om the 1st term, and 
this is characterized [ remarkable ] by a homogeneous improvement and far high effectiveness as compared 
with the well-known technique. The desirable configuration given in the 9th term of the range and the 1 0th 
term of an application for patent is taking into consideration that reduction and homogenization of the 
scattered light take place and the operation can be used according to the radiation polarization direction by 
this invention even if it is each lens of optical system and is the case that whenever [ angle-of-emergence ] is 
very small. 
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[0015] On the other hand, since a polarization condition is changed, an unsymmetrical optical element 
which is prepared in the KATAJIOPU trick projection objective lens in order to shorten the die length of 
structure, especially a turn mirror can arrange such a component behind, only when using the reflecting 
layer accompanied by phase correction. If a total reflection prism is used as a turn component, the 
retardation sheet which suits strictly must be arranged after prism, or a total reflection interface must be 
covered with a phase correction layer. Needless to say, a polarization optical element, for example, a 
polarization beam splitter, and a quarter wavelength plate also serve as a failure. Other advantageous 
operation gestalten are indicated by the 1 1th term of the range and the 12th term of an application for patent. 
Based on a drawing, this invention is further explained to a detail. 
[0016] 

[Embodiment of the Invention] Especially if the polarization rotational structure by this invention shown in 
drawing 1 a with a top view is combined with a honeycomb capacitor, it is advantageous, it is suitable for 
the conversion of light by which the linearly polarized light was carried out, therefore suitable for especially 
the laser as the light source. The flux of light cross section is divided into the facets 11, 12, and li of a large 
number which consist of half-wave plates which consist of a birefringence ingredient, respectively. Each 
facet li corresponds to one honeycomb component of a honeycomb capacitor. If paste up on a honeycomb 
component or facet li is sprayed, or it is separately attached when the load of a beam is extremely large, and 
acid-resisting processing is carried out, it is convenient. The honeycomb capacitor usually used in a micro 
lithography projection aligner is about 102. It has the honeycomb component of an individual and the same 
is said of the number of facets. 

[0017] Alignment of the main shafts 21, 22, and 2i of Facets 1 1 and li is carried out in the direction of the 
bisector of the include angle which the radius passing through the core of each facet li it has turned [ core ] 
to the polarization direction of the light which carries out incidence, and by which the linearly polarized 
light was carried out generally similarly, and the optical axis (A) of the flux of light and a honeycomb 
capacitor, respectively accomplishes, respectively. For this reason, each half-wave plate and facet li rotate 
the polarization direction in the aforementioned radius direction. Drawing 1 b shows this effectiveness and 
the plane of incidence 41, 42, and 4i of a honeycomb capacitor is shown in this case with the polarization 
directions 31, 32, and 3i of each partial flux of light where alignment of all is carried out to the radial. 
[001 8] Especially the raster structure accompanied by facet li of a hexagon is 1 operation gestalt which 
conforms to combination with a honeycomb capacitor. Other raster structures, especially the sector sector 
block construction (see the drawing 3 b) of a half-wave plate are also fiiUy possible. The number of each 
components is 101. You may be the range. 

[0019] If the rate of the light which polarizes perpendicularly to plane of incidence over the whole surface of 
the flux of light cross section is smaller than the rate of the light which polarizes in parallel, reduction of 
whenever [ in the optical interface to unpolarized light / total angle-of-reflection ] will be realized. When 
there are only four 90-degree sectors of a half- wave plate and many half-wave plates are arranged by the 
flux of light cross section since this extreme case happens, it is 10-102 especially as a number. It is desirable 
to arrange the facet of an individual, i.e., a sector. 

[0020] Unlike radiation polarization (U.S. Pat. No. 5,365,371 and No. 4,286,843) of the common knowledge 
which has a sector, polarization is filtered, without being accompanied by remarkable big loss, and the 
polarization direction of light changes with birefringence components by the minimum loss. 
[0021] In order to always carry out alignment of the line polarization to a radial, the optical structure shown 
in drawing 2 acts to the light 40 of the unpolarized light which carries out incidence, or the circular 
polarization of light. Although this is a polarizing filter and the principle is known from U.S. Pat. No. 
5,365,371, it is new for details. 

[0022] being used here ~ FK5 glass, quartz glass, or CaF2 etc. ~ the hole which consists of a transparent 
material — it is the vacancy truncated cone 20, and the cone angle alpha is equivalent to a Brewster's angle, 
and the dielectric reflective covering film is prepared in the cone external surface 21 . Therefore, since 4s of 
parts which polarized perpendicularly to the incidence flat surface of a light beam 40 is reflected completely 
and transmitted beam 4p polarizes completely in parallel with an incidence flat surface, the linearly 
polarized light is carried out to a radial to an optical axis (A) for all. The hole vacancy truncated cone 20 fits 
annular opening lighting, and fiinctions as a perfect cone advantageous to making the die length of structure 
into the shortest, and needless to say. A truncated cone 20 fits into it, a cylindrical shape ring is formed with 
the hollow truncated cone 22 which contacts a conical surface 21, and, thereby, the reflective conical surface 
21 is protected. Moreover, it has structure which is very easy to have. Since the truncated cone 20 and the 
hollow cone 22 have the same refractive index, unlike U.S. Pat. No. 5,365,371, light passes, without being 
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refracted by the conical surface 21 . 

[0023] Drawing 3 a shows the configuration into which the configuration by drawing 2 was developed 
further with a cross-sectional view. 4s of reflective parts is used also in this case. Therefore, since 
polarization is rotated effectively and filtering is not carried out, structure only with optical loss far fewer 
than 50% is acquired. 

[0024] Around truncated-cone 20' (the extension of a cylindrical shape continues) which has cone external 
surface 2V which ****s in drawin g 2 , the transparence part 30 which has the reflective conical surface 31 
parallel to cone external surface 21' is arranged, and the ring which consists of the sectors 5i and 5k of a 
half-wave plate is arranged in the injection side 33 of this part. The main shafts 6i and 6k of a sector have 
accomplished the include angle of 45 degrees to the radius focusing on the segment, respectively, as shown 
in drawing 3 b. Thereby, as drawing 1 was explained, the radiation linearly polarized light is performed also 
with 4s also of light reflected by cone external surface 21' of shaft parallel flux of light 4r. Thus, in the case 
of the laser light source, improvement in the photoconductive value acquired is desired at least in many 
cases. It is important that it is suitable for the unpolarized light in which this structure carries out incidence. 
By accepting the need, and removing or adding optical glass, the optical path of truncated-cone 20' and the 
transparence part 30 can be fitted. 

[0025] Although the operation gestalt by drawing 4 d also shows the structure of always generating the 
radiation linearly polarized light similarly, from drawing 4 a, this corresponds to the linearly polarized light 
or the circular polarization of light at the time of incidence, and the overall length of the direction of an 
optical axis is shortened. Especially this is suitable for annular opening optical system. 
[0026] As shown to drawing 4 a in a sectional view, incidence of the annular flux of light of the linearly 
polarized light 41 which accomplished one is carried out to the pile structure of three flat plates 
410,420,430. 410 is a quarter wavelength plate which carries out the circular polarization of light of the 
transmitted light as shown in drawing 4 b. A plate 410 is omissible if the circular polarization of light of the 
incoming beams has already been carried out. After that, the plate 420 manufactured from glass or quartz 
glass continues, and since this plate has received the compressive stress of central symmetry, it is made to 
produce stress double refraction. Since thickness, an ingredient, and stress are chosen so that symmetrically 
with radial although the outside field in which a plate 420 accepts the annular flux of light 41 is a quarter 
wavelength plate locally, the linearly polarized light of the incident light by which the circular polarization 
of light was carried out is carried out, and, as for the polarization direction, the include angle of 45 degrees 
is generally accomplished to a radius on the cross section. Refer to the drawing 4 c. 

[0027] When the disk of circular glass (or quartz glass, beryllium fluoride, CaF2, etc.) is used in connection 
with thermal expansion and a temperature gradient on the time of cooling, or the occasion of amendment 
heat treatment, such [ surely ] compressive stress occurs, and compressive stress can be stopped by usually 
cooling as slowly as possible to the minimum. However, if cooling which suited the purpose is performed, it 
will reach far and wide, desired compressive stress will be obtained, and, thereby, desired stress double 
refraction will occur in an outside field. 

[0028] After the plate 420, it has a circle birefiingence and the 3rd plate 430 made to rotate the 45 degrees 
of the polarization directions continues further. Thereby, injection light-emission polarization is realized 
over the whole cross section as shown in drawing 4 d. 

[0029] Like the operation gestalt of drawin g 1 , this configuration has the advantage of generating strict 
radiation polarization [ be / no burden ] of attaching many facets or segments, like the operation gestalt of 
drawing 2 while having especially the advantage of being thin. As main advantages, polarization is not 
chosen but the high effectiveness by rotating also has it. If the perfect flux of light is sent out through 
structure instead of the annular flux of light 41, a core field will not be influenced easily. 
[0030] Drawing 5 shows roughly the micro lithography projection aligner which has the truncated-cone 
form polarizer shown in drawing 2 the radiation polarization optical structure 55 and here. If this component 
and its structure are removed, all components and structures will be as being well known for the field 
concerned. The light source 5 1 , for example, the i line mercury discharge lamp which has a mirror 52, 
illuminates a diaphragm 53. Next, the continuing objective lens 54, for example, the zoom bitter taste 
lithospermi radix objective lens indicated by the German patent No. 4421053, enables various adjustments, 
especially a setup of annular opening. 

[0031] After the truncated-cone form polarizer 55 suitable for the unpolarized light which carries out 
incidence, the honeycomb capacitor 56, and junction and **** optical system 57 continue. These 
components are useful although the reticle 58 (mask) by which is united, is reduced through the projection 
objective lens 59, and image formation is carried out to the resist film 60 of a wafer 61 with the highest 
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resolving power (less than 1 micrometer) is illuminated in the optimal condition. The numerical aperture of 
optical system is the value exceeding 0.5 to 0.9, and, as for annular opening, it is desirable that it is 0.7 to 
0.9. In all the optical elements 56, 57, 58, and 59 that follow, an operation of stress double refraction 
becomes the symmetry of revolution about an optical axis as a result of the light-emission polarization after 
injecting from the truncated-cone polarizer 55. The effectiveness when carrying out incidence to the resist 
film 60 is the largest, since the incident angle at that time becomes max, transparency becomes the optimal 
and reflection is suppressed to the minimum. The sensitization optical path of the projection objective lens 
59 does not receive active jamming. 

[0032] Needless to say, the polarization optical structure 55 is not limited to the operation gestalt shown in 
drawing 2 , but especially all the polarization rotational structures by this invention which has arranged the 
polarizer or the birefringent plate ahead by the case for adaptation can choose it freely. Moreover, it is also 
possible to move the polarization rotation optical structure 55 to somewhere else in a whole configuration. 
[0033] This is accepted when phase correction or a turn mirror without a polarizing element, for example, a 
polarization beam splitter, is prepared especially. In that case, the polarization rotation optical structure by 
this invention should be arranged back [ the (seeing in the direction in which light flows) ]. Drawing 6 
shows the 1 operation gestalt with a KATAJIOPU trick projection objective lens. 

[0034] Drawing 6 is completely in agreement with the Europe patent 0602923 ANo. 1, and has a polarization 
beam splitter 103, a concave mirror 106, the lens group 102,105,108, and a quarter wavelength plate 104. 
However, as introduction already explained in this case, the polarization rotation optical element 107 is not a 
quarter wavelength plate to the circular polarization of light like [ in the Europe patent 0602923 ANo. 1 ], 
therefore is not the means which incidence of the light to a resist 1 09 is not degraded uniformly, and carries 
out alignment of the uniform linearly polarized light in the priority direction of the pattern on a reticle 101, 
either. Rather, the radiation polarization rotation optical structure 107 is established here. 
[0035] Since the available tooth space is narrow, the configuration shown in drawing 1 and drawing 4 is best 
suitable. The advantage is clear. That is, regardless of the pattern of each case, the scattered light can be 
controlled in the optimal condition, and effectiveness of the incidence of the light to a resist 109 can be 
made uniform. 

[0036] The radiation polarization optical structure 107 makes a mirror approach behind [ in the optical path 
collimated mostly ] turn mirror 103 a as much as possible, namely, is arranged to the include angle of 
whenever [ middle / of a beam of light ], and the field of emission. In order to operate a birefiingence 
component perfect, it is important that an include angle is small. The best effectiveness is realized when 
located in the flat surface of the illumination-light study system to which the Fourier transform of the 
injection flat surface of the polarization rotation component by this invention was carried out to the image 
plane, or projection optics, or the flat surface of it and equivalence. 

[0037] The application application of the polarization rotation optical structure by this invention which 
generates the linearly polarized light which was able to set the sense to the radial on the whole cross section 
of the flux of light is not limited to the micro lithography method. 
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